The events recorded in this chapter took place almost seventy years ago. This chapter is therefore what Benjamin Disraeli, novelist, wit, and twice prime minister of England, has called an instance of one's "anecdotage."
In the spring of 1944, I and a number of young mathematics or physics majors were recommended for and took jobs at the laboratories of NACA (the National Advisory Committee for Aeronautics)-now NASA-at Langley Field, Hampton, Virginia. This was during World War II. Some months later, we were inducted into the US Air Force, placed on reserve status, and given the equivalent GS rank of second lieutenant. I was employed in the Aircraft Loads Division of NACA. My immediate boss was Henry Pearson, while the head of the division was Richard Rhode. These men were "old timers" at NACA and aerodynamic experts, both theoretical and experimental.
I will now mention three particular jobs I was put on and how I was instructed to carry them out. Of course, all the above-mentioned computational devices were at my disposal.
Job 1. Experimental airplanes were instrumented up to determine the in-flight wing pressures along the cross section of the wing at perhaps a dozen equally spaced positions. This discrete data was recorded and then faired using French curves. Its area was then determined with a planimeter to obtain lift. This was the standard practice. It occurred to me that well-known numerical quadratures would do the job just as accurately, but in the middle of the war I didn't think I had the option of suggesting as much to my superiors. Nonetheless, this was the seed from which some years later when both Philip Rabinowitz and I were working at the National Bureau of Standards, in Washington, D.C., my book with Philip Rabinowitz grew.
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The planimeters were beautiful instruments of shiny metal and kept in velvetlined dustproof cases. They were of German make. In great demand by various sections of NACA and with importation blocked by World War II, the Instrument Shop at NACA undertook to make a number of them on its own, at the cost, it was rumored, of $5,000 each.
Job 2. This job was to determine the theoretical pressure distribution over a given airfoil profile, assuming plane potential flow. This had been worked out in an early NACA report.
5 If I recall correctly, their algorithm was numericized by harmonic analysis. To this end there were stencils (Schablonen) available, made in the early 1900s by the German mathematician Carl Runge 6 from which we copied with blueprints.
To take advantage of the symmetries inherent in the relevant sines and cosines, the stencils were of highly factorable numbers of points such as eighteen, twentyfour, or thirty-six. This process is now called the FFT or DFT (the fast or discrete Fourier Transform). It took several hours to fill out a twenty-four-point stencil and today this computation is performed in microseconds or even more rapidly. A detailed description of these stencils can be found on pp. 234-247 of Ellice Horsburgh, "Modern Instruments and Methods of Calculation". Job 3. A mishap with a Glenn Martin flying boat led to this job: determine theoretically the dynamic load on the vertical tail of a flying boat due to an in-flight rudder deflection and compare with measured experimental results. Determine theoretically the tail loads due to abrupt and to sinusoidal rudder deflections. This
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work, carried out with my NACA colleague John Boshar, led to my first published paper 7 . As might be inferred from the title, a tremendous amount of simplification was necessary. As we wrote: "The amount of labor involved in affecting the computation has made impracticable the application of the complete theory to the tail loads problem."
The simplified theory led us to a second-order linear (ordinary) differential equation with constant coefficients and with a given right-hand forcing function recorded graphically. The coefficients were combinations of aerodynamic parameters, many obtained from wind tunnel data. I do not now remember how the solution was computed and the paper gives no indication of this. Apparently, numerical algorithms were taken for granted while the emphasis was placed on the aerodynamic details. It should be remembered that the strategies of numerical computation became a subject in their own right and were christened "numerical analysis" and "computer science" by George Forsythe only in the early 1950s.
Computations were often done by women (who were thought to be more accurate than men). My wife, Hadassah F. Davis, was so employed in the structural division of NACA where she worked under the supervision of Bernard Budiansky. Later, in 1950, Budiansky earned a Ph.D. in applied mathematics at Brown University and became a distinguished professor at Harvard.
As I've mentioned, seventy years have now elapsed since the events recorded. The computations that required hours or even days can now be done in a flash Flying boat. Library of Congress, Prints & Photographs Division, photograph by Harris & Ewing, LC-DIG-hec-26202. with the scientific software available. Simplified theories can now often be replaced by "full" theories. Yet, lest my readers be too proud of today's "cutting edge" facilities, the first supersonic plane, the Bell X-1, was designed in 1945 under the computational resources described here. I doubt, though, whether we could have gotten to the moon using a slide rule and an adding machine.
